Psychopathy continues to be a challenge in forensic contexts, and evidence of its association with destructive behaviors, such as aggressive antisocial behaviors, is extensive. However, the potential role of intelligence as moderator of the wellestablished association between psychopathy and aggressive antisocial behaviors has largely been neglected, despite intelligence having been independently related to both concepts. Increased knowledge of whether intelligence is relevant to this association is needed because of its possible implications on the assessment and treatment of individuals with psychopathic traits and aggressive antisocial behaviors. This study aimed to investigate the association between psychopathic traits, aggressive antisocial behaviors, and intelligence in young violent offenders and to test whether intelligence moderates the relationship between psychopathic traits and aggressive antisocial behaviors. Participants were 269 male violent offenders aged 18-25 years, assessed on the Psychopathy Checklist-Revised (PCL-R), the Life History of Aggression (LHA), and the General Ability Index from the Wechsler Adult Intelligence Scale, 3rd edition. Associations were tested with Spearman's rho, and moderation analysis was performed through ordinary least squares regressions. The PCL-R four-facet structure was used for the analyses. We found a positive association between psychopathic traits and aggressive antisocial behaviors, and a small negative association between the Affective PCL-R facet and intelligence. In the moderation analyses, a small yet statistically significant moderation effect of intelligence on the association between the Interpersonal facet and LHA total scores was demonstrated. However, the amount of variance in the LHA total score explained by the model was very small: 2.9%. We suggest that intelligence, however, important for rehabilitation strategies and everyday functioning, is not necessarily pertinent to understanding aggressive antisocial behaviors in young offenders with psychopathic traits.
INTRODUCTION
People with highly psychopathic traits are a resource-intensive group in the criminal justice system, and they often return to crime despite extensive rehabilitative efforts (Rice and Harris, 2013) . Clinicians meet and treat these people in forensic psychiatry and other healthcare situations where they pose major challenges, possibly because those with highly psychopathic traits often do not complete their treatment. Even small reductions in aggressive antisocial behaviors require substantial resources, thus imposing substantial economic cost to society (DeLisi et al., 2017) . Currently, no specific treatment has been found effective in reducing the general criminality or aggressive antisocial behaviors of this population (Hecht et al., 2018) .
Psychopathy is considered the most important clinical construct in the criminal justice system (Hare, 1999; Logan and Hare, 2008) due to its implications for sentencing, placement, treatment planning, and risk assessment (Hare, 1996) . People with highly psychopathic traits are often described as social predators without conscience but with a sense of grandiosity, lack of remorse or shame, low empathy, high impulsivity, low anxiety, and high levels of thrill-seeking and criminal behaviors (Cleckley, 1950; Hare, 1985 Hare, , 1999 Babiak and Hare, 2006) . Taken together as a construct, these interpersonal, affective, and behavioral characteristics make this a unique group for the criminal justice and healthcare systems to deal with (Hare, 2003; Shaw and Porter, 2012) . The prevalence of psychopathy is estimated at about 1% in the general population Coid et al., 2009a ) and 15 to 25% in prison populations (Hare, 1999) , with lower rates in Europe than in North America (Coid et al., 2009b) . Despite being a minority, people with highly psychopathic traits commit more than 50% of the most serious crimes (Hare et al., 1993; Hare, 1999) and display high rates of criminal versatility (Kosson et al., 1990; Shaw and Porter, 2012) . There is compelling evidence that psychopathy is related to aggressive antisocial behaviors including proactive aggression (Cornell et al., 1996; Raine et al., 2006; Reidy et al., 2011; Wallinius, 2012; Pardini et al., 2014) , and psychopathy remains an important predictor of both violent and non-violent recidivism (Hart et al., 1988; Hare and Neumann, 2008; Pedersen et al., 2010; Wallinius et al., 2012; Dhingra and Boduszek, 2013; Sánchez et al., 2014; Harris et al., 2017) . However, there has been substantial critique to the notion that psychopathy predicts criminal recidivism, since items measuring criminal/antisocial behaviors are incorporated in the PCL-R and its derivatives. In fact, studies have demonstrated that the predictive ability of the PCL-R is mainly carried by the Antisocial facet (Walters et al., 2008 (Walters et al., , 2011 Wallinius et al., 2012) , which is constituted by items measuring antisocial behaviors. In line with this, scientists and clinicians have argued for psychopathy to be reformulated in accordance with the original descriptions by Cleckley (1950) , focusing on interpersonal and affective components as a core feature of psychopathy (Boduszek et al., 2016; Debowska et al., 2018) , and several alternative measures of psychopathy have thus been constructed. Recently, a study applying network analysis to map out the core features of psychopathy in large samples of offenders assessed with the PCL-R showed cross-cultural differences with callousness/lack of empathy as the single most central PCL-R item for North American samples, while irresponsibility and parasitic lifestyle were the most important PCL-R items in a Dutch sample (Verschuere et al., 2018) . The debate continues about whether antisocial behaviors are a core component of the construct (Hare and Neumann, 2010; Neumann et al., 2015) or a consequence (Skeem and Cooke, 2010a,b) and what features are integral to the construct (Lilienfeld et al., 2016) .
One factor previously related to both aggressive antisocial behaviors and psychopathy is intelligence. Research has shown that offenders, including violent offenders, tend to score lower on measures of intelligence than non-offenders, especially in terms of verbal abilities (Beaver et al., 2013; Schwartz et al., 2015; Kavish et al., 2018) . However, early descriptions of people with highly psychopathic traits indicated a positive relationship with intelligence, i.e., good, or even superior, intelligence (Cleckley, 1950) . Furthermore, illustrating the complexity of the relation, it has been suggested that high intelligence in those with highly psychopathic traits is associated with early onset of aggressive antisocial behaviors and more problematic behaviors within and outside institutions (Johansson and Kerr, 2005) . Thus, high intelligence may not be a hallmark of psychopathy, as proposed by Cleckley (1950) , but could rather be a factor that increases the destructive potential of people with psychopathic traits.
Although previous research provided evidence of some relation between psychopathy and intelligence, the role of intelligence as a possible moderator of the well-established relationship between psychopathy and aggressive antisocial behaviors is largely unknown. The only known published study of this demonstrated that intelligence and psychopathy interact, with higher levels of psychopathy and intelligence linked to higher levels of crime among young offenders (Hampton et al., 2014) . However, this link has not been replicated in other groups. If intelligence is considered a factor in assessing the risk of violence, it could have important implications for developing forensic treatment interventions and in formulating care efforts for offenders with highly psychopathic traits. Moreover, research that considers the possible moderation of intelligence on the association between psychopathy and aggressive antisocial behaviors needs to consider possibly different effects for different facets of psychopathy, since previous research indicates that psychopathy as described in the PCL-R is more heterogeneous than unitary (Yildirim and Derksen, 2015) .
The aim of the current study was to investigate whether the relationship between psychopathic traits and aggressive antisocial behaviors is moderated by intelligence in a well-described, nationally representative cohort of young violent offenders in Sweden, with the following specific research questions: (1) Which associations can be found between psychopathic traits, aggressive antisocial behaviors, and intelligence? and (2) Does intelligence moderate the relationship between psychopathic traits and aggressive antisocial behaviors?
MATERIALS AND METHODS

Participants
The present study analyzed data from the Development of Aggressive Antisocial Behavior Study (DAABS). The DAABS collected baseline data from March 2010 to July 2012 (for indepth descriptions of the study, see Wallinius et al., 2016; Billstedt et al., 2017; Hofvander et al., 2017) . Participants in the DAABS were young (18-25 years, M = 22.3, SD = 1.9) violent offenders, recruited from nine correctional facilities in the western region of the Swedish Prison and Probation Service. In total, 269 young violent offenders participated in the DAABS, with a participation rate of 71%. The DAABS cohort has been assessed as nationally representative for young violent offenders in Sweden.
Procedures
All participants who provided informed consent underwent a full-day clinical investigation according to a structured investigation protocol, including file reviews, clinical diagnostic assessments, self-reports, neuropsychological tests, and DNA saliva tests. All investigations were conducted by licensed psychologists with special training in the specific assessments.
Measures
Psychopathic Traits
The Psychopathy Checklist-Revised (PCL-R; Hare, 2003 ) is a 20-item clinical rating scale that uses interview and collateral information to measure the lifetime prevalence of psychopathic traits. The items are rated on a three-point scale (0 = not present, 1 = present to some degree, 2 = definitely present), with a maximum total score of 40 points. The current study used the four-facet model supported by Neumann et al. (2013) Interpersonal (i.e., glibness/superficial charm, grandiose sense of self-worth, pathological lying, cunning/manipulative); Affective (i.e., lack of remorse or guilt, shallow affect, callous/lack of empathy, failure to accept responsibility for own actions); Lifestyle (i.e., need for stimulation/proneness to boredom, parasitic lifestyle, lack of realistic long-term goals, impulsivity, irresponsibility); and Antisocial (i.e., poor behavior controls, early behavior problems, juvenile delinquency, revocation of conditional release, criminal versatility) -and the PCL-R total score. In the DAABS cohort, the prevalence of psychopathy was between 15.2% (cutoff = 25) and 4.2% (cutoff = 30). Descriptive data on the PCL-R for the DAABS cohort are provided in Table 1 . Complete PCL-R data were available for 262 offenders.
Aggression
The Life History of Aggression (LHA; Brown et al., 1982) , a questionnaire originally developed for research on neurobiological correlates to aggression, was used as a measure of lifetime aggressive antisocial behaviors. In the LHA, the frequency of 11 different types of aggressive antisocial behaviors is rated on a five-point scale, based on the number of occurrences since adolescence (0 = no events; 5 = so many events that they cannot be counted), rendering a maximum total score of 55. The LHA was administered as a clinician-rated instrument. The assessor based the ratings on all available information from interviews and files. If the offender reported more aggressive antisocial behaviors than noted in the files, the information from the interviews considered credible by the assessor was used for the analyses. To ensure inter-rater reliability, final LHA scores were assigned through consensus between the assessor and a senior clinician and researcher with considerable experience from the field. Three subscales are defined in the LHA: Aggression, Self-Directed Aggression, and Antisocial Behavior (Coccaro et al., 1997) . The Aggression subscale includes items that measure temper tantrums, physical fights, verbal aggression, physical assaults on people or animals, and assaults on property; the Self-Directed Aggression subscale includes items on self-injurious behavior and suicide attempts; and the Antisocial Behavior subscale contains items that describe school disciplinary problems, problems with supervisors at work, and antisocial behavior with or without police involvement. An LHA total score, providing a lifetime history of aggressive antisocial behaviors, is provided by summing the three subscales.
In the current study, the scale Self-Directed Aggression was omitted from subscale analyses due to its focus on behaviors that cannot be defined as purely aggressive antisocial. Complete LHA data were available for 267 offenders. Descriptive statistics for the LHA assessments in the DAABS cohort can be retrieved from Wallinius et al. (2016) .
Intelligence
The 
Data Analysis Plan
Data were anonymized, coded, and analyzed with IBM SPSS Statistics 22. Since data were found to be non-normally distributed and the normality Kolmogorov-Smirnov statistic significant, non-parametric statistics were used when appropriate. Spearman's rho was used to test bivariate correlations between psychopathic traits and intelligence and between psychopathic traits and aggressive antisocial behaviors. Simple ordinary least squares (OLS) regressions were used to determine whether intelligence (WAIS-III GAI) moderated the relationship between the four PCL-R facets and aggressive antisocial behaviors (LHA total score) in separate analyses for each facet. Prior to analysis, residuals were checked and determined to be normally distributed. In order to decrease multicollinearity within the models, all independent variables were centered prior to analysis and creation of the moderator variable, in accordance with Iacobucci et al. (2016) . Centering rather than standardization was chosen since this retains the possibility to interpret the regression coefficients as usual. For all models, variance inflation factor and tolerance values were acceptable, indicating that multicollinearity was not an issue in the models. Since the scores on the Interpersonal facet were highly skewed (see Table 1 ), we calculated two different regression models for the Interpersonal facet, where model 1 was similar to the other facets, and model 2 included two extra independent variables: (1) a dichotomized variable for the Interpersonal facet (0 = 0 score, 1 = score > 0), and (2) a moderator variable with the dichotomized Interpersonal variable X the GAI scores. This was executed to separate the effects of any kind of interpersonal psychopathic traits (the dichotomized variable) and the degree of interpersonal psychopathic traits (the original Interpersonal facet score), and whether this affected the moderation. However, it should be noted that model 2 produced somewhat higher multicollinearity within the model, yet within the acceptable range. 
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RESULTS
Psychopathic traits were positively associated with aggressive antisocial behaviors for all facets except for the Interpersonal facet ( Table 2 ). The Affective facet was negatively correlated to both the WAIS GAI (r s = −0.16, P = 0.010) and the WAIS POI (r s = −0.15, P = 0.018), while no significant correlations to the WAIS VCI were found for any of the PCL-R facets.
In the moderation analyses (Table 3 ), the only model demonstrating a statistically significant moderation effect was for the Interpersonal facet, where WAIS GAI scores moderated the effect of the Interpersonal facet on the LHA total scores in both models 1 and 2. However, neither the Interpersonal facet nor the WAIS GAI scores were independent predictors of LHA total scores in the model. Including the dichotomized Interpersonal variable in model 2 did not provide a significant independent or moderation effect. The amount of variance explained by the models for the Interpersonal facet was very small (see Table 3 ). Also, as demonstrated in Figure 1 , there were outliers affecting the results and the 95% CIs were large. For the other models, the Affective, Lifestyle, and Antisocial facets were statistically significant predictors of the LHA total score. Furthermore, in the model testing the Lifestyle facet, the WAIS GAI was a statistically significant predictor, albeit with no moderation effect. The models testing the Lifestyle and Antisocial facets had the highest amount of explained variance in LHA total scores (see Table 3 ).
DISCUSSION
The present study investigated whether intelligence, which is generally important for rehabilitation strategies and everyday functioning in forensic contexts, is relevant in the association between psychopathic traits and aggressive antisocial behaviors. The aims were to identify associations between the four facets of psychopathy according to the PCL-R, aggressive antisocial behaviors according to the LHA, and intelligence as measured by the WAIS-III GAI, and to test whether intelligence moderated the associations between psychopathic traits and aggressive antisocial behaviors. Our analyses yielded two main findings. First, our results indicated differing positive associations (weak to strong) between psychopathic traits and aggressive antisocial behaviors in young violent offenders depending on facet examined, with the strongest associations with the Lifestyle and Antisocial facets and the PCL-R total score and no significant associations to the Interpersonal facet scores. Only the Affective facet was weakly, negatively correlated to measures of intelligence. In the moderation analyses, a small yet statistically significant moderation effect of intelligence on the association between the Interpersonal facet and LHA total scores was demonstrated. However, the amount of variance in the LHA total scores explained by the model was very small: 2.9% (see Table 3 ).
The results from the moderation analyses, with a small but statistically significant moderation effect of WAIS-III GAI on the relation between Interpersonal facet scores and LHA total scores, are interesting but must be interpreted with caution. First, the Interpersonal facet scores were highly skewed in our sample of young violent offenders, with the majority of the participants scoring "0" (see Figure 1) . That is, even though our results might seem interesting and possibly in line with Cleckley's original descriptions of interpersonal psychopathic characteristics including "good intelligence, " the interpretation is affected by the low variation in Interpersonal facet scores. Through our inclusion of a second model, including a dichotomized Interpersonal facet variable, we tried to separate the effects of any kind of interpersonal psychopathic traits (the dichotomized variable) and the degree of interpersonal psychopathic traits in the moderation analysis. Here, our results can be interpreted as the moderation effect being affected not by the mere presence of interpersonal psychopathic traits, but rather on the degree of interpersonal psychopathic traits. In Figure 1 , the participants with an intelligence quotient within the average range (IQ 90-109) demonstrated increased aggressive antisocial behaviors with higher scores on the Interpersonal facet, while participants with an intelligence quotient below average or in the lower average range (IQ < 90) demonstrated an inverse relationship between Interpersonal facet scores and LHA total scores. Still, our findings must be considered exploratory, and replications are needed before conclusions can be drawn. Furthermore, the variance in aggressive antisocial behaviors (LHA total scores) explained by the model was very low, even within behavioral sciences. The results of the moderation analyses for the other PCL-R facets were in line with what could be expected from the results already described, with intelligence not being a significant moderator of the association between psychopathy and aggressive antisocial behaviors. However, WAIS-III GAI scores were a statistically significant, independent predictor in the multivariate regression analysis. When compared to the correlations reported in Table 2 , this seems to be an argument for the cautious interpretation of p-values rather than as evidence of an effect that holds clinical value. In summary, we could not confirm the findings of Hampton et al. (2014) in our sample. Since, to the best of our knowledge, only two studies have been published on this specific subject, it is premature to draw any firm conclusions. Also, the discrepancies between our findings and those of Hampton et al. (2014) may be affected by differences in study designs. The study by Hampton et al. (2014) was prospective, following over 1,000 juvenile delinquents aged 14-17 with a variety of index offenses, and in the follow-up used only self-reported offenses. Our study was cross-sectional, included only violent offenders in young adulthood, applied a somewhat broader measure of intellectual functioning, and combined self-reported offenses with information on offenses drawn from files.
Our findings of associations between psychopathic traits and aggressive antisocial behaviors are in line with previous research demonstrating strong relations between these concepts (Grann et al., 1999; Hare, 1999; Gustavson et al., 2007; Hare and Neumann, 2008; Sánchez et al., 2014; Harris et al., 2017) . However, it is clear that the associations differ depending on which facet is investigated. For instance, the Interpersonal facet was not significantly correlated to any aggressive antisocial behaviors investigated in this study. This is in line with previous research demonstrating unique properties for the Interpersonal facet in relation both to clinical concepts on the externalizing spectrum and to aggressive antisocial behaviors (e.g., Wallinius et al., 2012) and calls for caution in using the Interpersonal facet as a part of violence risk assessments. It is, however, possible that the types of aggressive antisocial behaviors measured by the LHA are not relevant to interpersonal characteristics depicted in the Interpersonal facet, since previous research has identified an association between instrumental violence and the Interpersonal facet (Walsh et al., 2009 ). The LHA was not designed specifically to measure instrumental violence; instead, it assesses aggressive antisocial behaviors that are more likely to be reactive rather than instrumental. Thus, it was not possible to investigate a possible association between intelligence and instrumental aggressive antisocial behaviors in the current study, but that could be a focus of future studies.
We found a weak, positive correlation between the Affective facet and aggressive antisocial behaviors, in line with previous findings from Sreenivasan et al. (2008) where the Affective facet was related to the number of violent acts. However, it should be noted that our sample and the Sreenivasan sample differed in that the Sreenivasan sample had much higher levels of psychopathic traits than our sample. Our study adds evidence, however, to the growing acknowledgment that -despite the overall destructiveness of the personality traits assembled in them -the Interpersonal and Affective facets of psychopathy might not be as relevant to (reactive) aggressive antisocial behaviors as may be assumed. The Lifestyle and Antisocial facets were, however, as implied by the behaviors constituting them, associated moderately to strongly (0.40 ≥ r s ≤ 0.53) with aggressive antisocial behaviors, with a pattern of somewhat stronger correlations to antisocial than to aggressive behaviors. The results of a moderate-to-strong correlation between the PCL-R total score and aggressive antisocial behaviors should be interpreted in light of the associations with the Lifestyle and Antisocial facets, and the fact that behaviors in these facets were more common in the group than the behaviors in the Interpersonal and Affective facets (see Table 1 ).
In our investigations into associations between the PCL-R four-facet model and the applied WAIS-III measures, only the Affective facet (i.e., lack of remorse or guilt, shallow affect, callous/lack of empathy, failure to accept responsibility for own actions) was significantly, negatively, albeit weakly, correlated to both general and perceptual dimensions of intelligence. Due to the weak correlation, interpretations should be made with caution. Yet, the results are in line with previous findings by Salekin et al. (2004) , demonstrating a negative relationship between affective, psychopathic traits, and intelligence in juvenile offenders. Our results could also be seen in light of the general disabilities associated with lower intelligence, such as problems with taking another's perspective (Decety et al., 2013) and deficits in theory of mind (Sandvik et al., 2014) . Previous research has demonstrated that individuals high in psychopathic traits can deliberately take the perspective of others but show cognitive deficits in forming automatic representations of others' perspectives (Drayton et al., 2018) . These deficits have been associated with aggressive antisocial behaviors suggested to result from a focus on goal-driven perspectives that indicate an attention deficit in psychopathic individuals. Could it be that our results could be indicative of a cognitive immaturity that reflects in seemingly shallow affects, particularly noticeable in younger offenders?
It should also be noted that we found no associations between the PCL-R facets and the verbal dimensions of intelligence in our study. As recently pointed out by Walters and Duncan (2018) , previous findings of associations between PCL-R facets and intelligence have been disparate and have applied varying measures of (verbal) intelligence. The study by Walters et al. (2018) is the most comparable to our study, and it demonstrated that all facets, except Interpersonal, were weakly to moderately negatively correlated to measures of (particularly verbal) intelligence. Even though persons with highly psychopathic traits might seem to demonstrate a verbal intelligence above average at first glance, this may be misleading and, when investigated thoroughly, poorly executed and absurd and affected by cognitive deficits and low education (DeLisi et al., 2010; DeLisi, 2016) . Thus, this needs to be considered in designing studies on this matter, e.g., in choosing adequate measures of verbal intelligence that may be less affected by such strategies.
Unfortunately, the research evidence of an association between psychopathic traits and intelligence is still ambiguous and hampered by differences in study designs. That said, self-control (operationalized as self-directedness) and tolerance of others (operationalized as cooperativeness) have been demonstrated to be protective against aggression and antisocial behaviors (Kerekes et al., 2017) . Selfdirectedness and cooperativeness are character traits that are part of a person's mental self-government (Cloninger, 2004) and are, in fact, almost the opposite of psychopathic behaviors (e.g., Garcia and Rosenberg, 2016) . In other words, a person who is both highly self-directed and cooperative is responsible, self-acceptant, helpful, empathic, and socially tolerant (Cloninger, 2004) . Interestingly, as with psychopathy in this study, self-directedness and cooperativeness have not been associated with intelligence (Mousavi et al., 2015) . In future studies, investigations of the importance of general personality traits, such as selfdirectedness and cooperativeness, might provide increased knowledge on moderators of the association between psychopathy and aggression.
Based on the, so far, contradictory findings about whether intelligence is a moderator of the association between different facets of psychopathy and aggressive antisocial behaviors, we suggest replications of our work and further studies on this subject. Continued research needs to consider the different contributions of the PCL-R facets, and also to expand the investigations to other samples, especially samples where higher scores on the Interpersonal facet can be expected. In this, researchers need to choose measures with care, and preferably use different measures of the same condition, e.g., psychopathy, intelligence, and aggressive antisocial behaviors, to provide a clearer picture of the constructs of interest (Sharratt et al., 2019; Wallinius et al., 2019) . It is crucial to find methods to reduce aggression in violent offenders such as those in our sample, and the need for continued research in this field is vast in order to design and deliver effective treatment interventions. Thus, a continued search for plausible moderators or mediators of the relation between psychopathic traits and aggressive antisocial behaviors is called for.
Limitations
This study is limited by its cross-sectional design. However, the current sample was large and nationally representative for Sweden, and the data were derived from thorough clinical investigations considering not only self-reports but also official information on aggressive antisocial behaviors. Based on previous findings, investigations into whether different patterns may be distinguished between groups with low-to-moderate versus highly psychopathic traits could be recommended. This, however, was not possible in this study due to the low prevalence of highly psychopathic traits in our sample, which might be explained by the relative youth of the participating offenders whose psychopathic traits might not yet have been fully established. Another possible explanation is maybe because offenders in European settings generally score lower on the PCL-R compared to their North American counterparts (Cooke et al., 2005) . A further important limitation in our study was the lack of female offenders in the sample; therefore, the results are not generalizable to female populations. However, although generalizations should be made with care and applied only to similar groups, previous studies on the DAABS cohort Hofvander et al., 2017) have demonstrated a highly elevated prevalence of mental disorders among the participants, which suggests that investigations of this group should also be relevant to other forensic contexts, such as forensic psychiatry.
CONCLUSION
The present study examined the association between psychopathic traits, aggressive antisocial behaviors, and intelligence in young violent offenders and tested whether intelligence moderates the presumed relationship between psychopathy and aggressive antisocial behaviors. We demonstrated that both bivariate and multivariate associations and moderation effects varied depending on which facet that was investigated, and that the Interpersonal and Affective facets had very low impact on the explained variance in aggressive antisocial behaviors in young violent offenders. We suggest that intelligence, although important for rehabilitation strategies and everyday functioning, is not necessarily pertinent to understand aggressive antisocial or psychopathic behaviors in young violent offenders.
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